Kinetic studies of the differential effect of detergents on the peptidase activities of the multicatalytic proteinase from rat liver.
We present here a detailed study of the effect of detergents on the three peptidase activities (hydrolysis of the LLVY, ARR, and LLE peptides) of the purified multicatalytic proteinase from rat liver. At Triton X-100 and sodium dodecyl sulfate (SDS) concentrations of 0.1%, all three peptidase activities are inhibited. Lower concentrations of the two detergents (0.01%) do not affect the hydrolysis of the ARR peptide, whereas they behave differently on the hydrolysis of the LLVY and LLE peptides. Triton X-100 inhibits and SDS strongly activates LLVY peptide hydrolysis by decreasing and increasing Vmax, respectively. In the absence of detergents, the saturation curve for the LLE peptide can be analyzed as the result of two components, one showing cooperative (nH = 1.6) with higher affinity (S0.5 = 60 microM) and lower Vmax than a second, noncooperative component (Km = 320 microM). SDS (0.01%) activates LLE peptide hydrolysis by suppressing cooperativity, slightly increasing Vmax, and decreasing the half-saturation concentration (Km = 30 microM) of the enzyme. Triton X-100 (0.01%) also suppresses the cooperativity and decreases the half-saturation concentration (Km = 25 microM) for the LLE peptide; in contrast, it reduces Vmax by inhibition of the low affinity, high Vmax component observed in the absence of detergents. Based on these observations, it can be concluded that both detergents behave like allosteric activators of peptidylglutamyl-peptide hydrolyzing activity and that the multicatalytic proteinase has at least three different classes of active sites: two independent noncooperative sites that catalyze the hydrolysis of trypsin and chymotrypsin-like substrates and one class for peptidylglutamyl-peptide hydrolysis having two components: one cooperative (two or more sites) and one noncooperative.